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Kertas kerja ini membincangkan prestasi struktur sistem lantai kering (PSSDB) kepada 
lenturan dan getaran. Cadangan sistem lantai kering ini terdiri daripada papan lapis yang 
disambungkan ke atas plat keluli berprofil secara mekanikal mudah dengan mengunakan 
skru. PSSDB sistem telah digunakan secara meluas sebagai sistem lantai dalam 
pembinaan pada masa ini. Sebagai sistem lantai, getaran yg dihasilkan oleh manusia 
menjadi semakin penting terutamanya dalam  isu-isu yang melibatkan keselamatan. 
Oleh kerana itu, faktor dan kesan getaran amat penting untuk dinilai dalam sesebuah 
bangunan. Kertas kerja ini akan memfokuskan kepada kaedah teoritikal dan 
eksperimental untuk menentukan keseluruhan prestasi sistem PSSDB terhadap lenturan 
dan getaran. Setiap parameter yang member kesan kepada prestasi system PSSDB akan 
dibincang kemudian dalam kertas kerja ini. Melalui kertas kerja ini, kita dapat melihat 
system PSSDB yang mengekalkan frekuensi semula jadi melebihi 8Hz dapat member 















This paper describe the performance of Profiled steel sheet dry board panel system 
(PSSDB) against flexural and vibration. The PSSDB panel was consisting of plywood 
attached to the top layer of profiled steel sheet by self-drilling, self-tapping screw 
connector. PSSDB system has been widely used as flooring system in construction 
nowadays. As a flooring system, human induced vibration are becoming increasingly 
vital serviceability and safety issues. Therefore, factors and effects of vibration is very 
important to be evaluated in a building. This paper will be focusing on theoretical and 
experimental procedures to determine the overall performance of PSSDB system due to 
flexural and vibration. Each parameter that effecting the performance of PSSDB system 
against vibration and flexural will be discussed subsequently in this paper. It is shown 
that PSSDB system obtained natural frequency above 8Hz for a practical span length 
















1.1  Composite Floor System 
In last of few decades, an advance Research of various types of composite slab 
materials had been developing rapidly. Profiled steel sheeting dry board system or 
PSSDB is one type of the composite slab that had been widely used as flooring system 
in construction. Composite slabs have been used as a method especially in suspended 
floor construction .This suspended floor construction was first used for steel-framed 
buildings in North America. But within last 30 years, an advance method of design 
procedure, and a wide range of profiled sheeting’s has become available in Europe. In 




PSSDB was first invented by Wright, Burt and Evans in 1987 at United 
Kingdom. This method were use combination of  profiled steel sheeting system and dry 
board that joined together as a replacement of timber joist flooring for small-scale 
domestic building. This system was successfully invented not only for load bearing 
flooring system, but also in walling and roofing members system in buildings. 
 
 
Based on the structural engineering historical, there are many advances in 
structural engineering that have increased the efficiency of design in construction. Such 
increases in technology ranging from new materials, design codes, and construction 
techniques have allowed the completion of great monumental structures. Although these 
advancements may allow completion of lightweight systems with higher strength than 
their ancestral predecessors, serviceability problems can still arise in these more 
efficient products such as floor vibrations. 
 
 
As for flooring system, Vibration problems in floor systems have long been a 
serviceability concern of engineers (Murray 1991). Although these floor vibrations are 
no threat to the structural integrity of the floor system, they can be so uncomfortable to 
the occupants that the floor system may be rendered useless. Since the amplitude 
required to annoy occupants and the frequency range of most floor systems are both 
small, it is usually difficult to correct the problem after construction. Although there are 
many different methods to correct annoying floor systems, they are usually expensive 
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and inconvenient to the occupant. The best time to consider vibration acceptability is 
during the design process. There has been several design procedures established 
worldwide that address the serviceability of very lightweight floor systems. Current 
methods of vibration prediction in floor systems range from hand calculations of a 
simplified model to complex finite element models. The varieties of techniques usually 
yield different results due to the different simplifying assumptions in each method and 
because of the general complex nature of the floor vibrations.  
 
 
Floor vibrations are a serviceability issue that can occur in a system that is 
perfectly sound from a strength standpoint. This issue is primarily caused by the 
combined use of lightweight concrete and high-strength materials that are used to 
fabricate flexible, long span floor systems. Based on this factor, stiffness of composite 
panel played an important role to determine the effect of vibration. Therefore further 




The structural behavior of the propose system must be fully understood before its 
potentials can be realized. This study looks into several aspects of floor vibration and 
others factor effecting such as material stiffness to achieve a greater understanding of 
the phenomenon in general. This chapter presents the scope of study, related 
terminology, background information and history, current research, and the need for 
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research, followed by a summary of the following chapters. The objective of this 
research is to investigate the performance of PSSDB system Using locally available 
materials against flexural and vibration test. 
 
 
1.2  Aim and Objectives of Research 
The objective of this study is to investigate the performance of Profiled steel 
sheet dry board panel (PSSDB) against flexural and vibration. In order to achieve this 
objective, there are 5 sets of aims had been identify. 
 
 To get available material for Profile steel sheet dry board (PSSDB) and 
construct the floor panel. 
 To determine the individual material properties for PSSDB panel in the 
laboratory. 
 To conduct flexural test on PSSDB panel to evaluate its stiffness and impact 
heel test to evaluate the natural frequency of the panel. 
 To perform theoretical study to evaluate the flexural and vibration 
performance of PSSDB panel. 
 To compare and discuss result in order to identify various parameter 






1.3       Scope of Work 
This research study on performance of PSSDB system against flexural and 
vibration based on the theoretical analysis and experimental work. It consists of the 
studies on materials properties of PSSDB panel, interaction between composite layer, 
composite stiffness and  the first fundamental natural frequency. From the findings and 
the studies on the appropriate design code and standard, this study is aimed to propose a 
manual method to calculate the composite stiffness of PSSDB panel and its natural 
frequency. Analytical result were simulated for data given in some existing published 
paper which is related to this study. Comparison of results was made to verify the 
purpose method. 
 
The study also covers the survey for the availability and accessibility of dry 
board and profiled steel sheet in Malaysia market. Thus possibility of conducting  a 
laboratory test for a PSSDB system was evaluated. The study also describes the 
approach in which the experiments are conducted. The experimental test was conducted 
to provide some practical results of flexural and vibration test for PSSDB system, 
Therefore, the result can be used to validate the analytical result. 
 
 
1.4       Structure of Study 
       In order to obtain an overview of this study, the chapters are stated below with a 
short description of the content. 
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Chapter 1 of this study is a concise introduction on the study of composite Slab 
system as a material in construction. Objective and structure of study are also outline 
in this chapter. 
 
Chapter 2 is a literature review on the overview of PSSDB system, history of 
PSSDB system, materials used and performance of PSSDB system due to vibration. 
 
Chapter 3 is a methodology of this study that describes the theoretical and 
experimental development of this study. This chapter will discuss more detailed on 
experiment procedure for Flexural test and Impact heel test that used to evaluate the 
performance of PSSDB system against vibration and Flexural test. 
 
Chapter 4 describes the theoretical and analysis of the study. The chapter 
illustrates the method proposed to calculate theoretical composite stiffness and 
theoretical natural frequency of PSSDB panel. 
 
Chapter 5 discusses the procedure and approach in which the experiments are 
conducted. It also consists of comparison of the analytical result and experimental 
results. 
 















2.1      Overview of PSSDB system  
 An innovation of lightweight thin walled composite construction system or also 
known as profiled steel sheet dry board (PSSDB) system was envisaged as a 
replacement to traditional flooring and walling system in domestic building 
construction. Profiled steel sheet dry board (PSSDB) system usually consists of profiled 
steel sheeting that compositely connected to plywood, chipboard, or cement-boarding to 
form individual panels. The PSSDB system had a considerable potential when it 
assemble with folded plate into a configuration. The used of this system become more 
significant when demand of new concept in building system technology become 
increasingly such as steel building system that consist of composite slab, hollow block 





Profiled steel sheet dry board also had given lots of benefit for floor, bearing 
wall panels, folded plate roof structure and small bridge application. Compare to the 
traditional method of construction, PSSDB system is more reliable and have shorter 
periods time of construction. Together from the speed of construction and earlier 
occupation time of building, and no waste of temporary construction materials, the 
PSSDB system also appeals to many clients as a lightweight panel. The weight of this 
panel is approximately a quarter of the weight of normal reinforced concrete slab. 
Therefore with this capability, weight floor of the buildings can be significantly reduced.  
  
Profile steel sheeting is a very thin for economic reasons, usually between 
0.8mm and 1.2mm. It has to be galvanized to resist corrosion, and this adds about 
00.4mm to the overall thickness, it is specified in EN 1993-1-3 that where design is 
based on the nominal thickness of the steel, the sheet must have at least 95% of that 
thickness. The sheet is made by pressed or cold rolled in typically wide about 1-m and 
up to 6m long. They are designed in longitudinal span direction only. For many years, 
steel sheeting were typically 50mm deep and the limiting span about 3m. The cost of 
propping the sheets during concreting, to reduce deflections, lead to the development of 
deeper profiles; but design of composite slab is still often governed by a limit on 
deflections (Johnson, 2004) 
  
 
 
